Local anesthetic procaine protects rat pheochromocytoma PC12 cells against beta-amyloid-induced neurotoxicity.
Alzheimer's disease (AD) is the most common dementia occurring in elderly. We report herein the neuroprotective properties of procaine and other anesthetic agents against beta-amyloid-induced neurotoxicity. Procaine displayed strong neuroprotective properties against the amyloid peptide Abeta(1-42) and preserved Abeta(1-42)-induced ATP depletion on rat pheochromocytoma PC12 cells. Procaine also inhibited the neurotoxic effect that glutamate displayed on PC12 cells, suggesting that the reduction of glutamate-induced neurotoxicity may be the mechanism by which these compounds exert their 'antiamyloid' effects. In search of a mechanism of action we observed that procaine is a ligand for the sigma1 receptor, a protein which ligands have been shown to protect mitochondrial function and to exert antidepressant properties. Procaine binds also to muscarinic receptors but the true meaning of this feature needs to be clarified. In conclusion, these data suggest that procaine exerts neuroprotective properties and may serve either as a treatment for AD or as a starting point for the development of novel therapies for AD.